(19) 



■MHIIUUI 



(12) 



(43) Date of publication: 

14.02.2001 Bulletin 2001/07 

(21) Application number: 00117253.5 

(22) Date of filing: 14.08,2000 



EuropSlsches Patentamt. 
European Patent Office 
Office europ6en des brevets (11) EP 1 075 942 A2 

EUROPEAN PATENT APPLICATION 

(51) Inta7: B41C 1/10. B41M 5/36 



(84) Designated Contracting States: 


(72) Inventors: 


AT BE CH CY DE DK ES Ft FR GB GR IE IT LI LU 


• Kawamura, Kolchi, 


MCNLPTSE 


Fuji Photo Film Co.. Ltd. 


Designated Extension States: 


Haibara-gun, Shizuoka (JP) 


AL LT LV MK RO SI 


• Sorori, Tadahiro, 




Fuji Photo Film Co., Ltd. 


(30) Priority: 12.08.1999 JP 22861999 


Haibara-gun, Shizuoka (JP) 


07.12.1999 JP 34778299 


• Yamasaki, SumiaM, 




Fuji Photo Film Co., Ltd. 


(71) Applicant: 


Haibara-gun, Shizuoka (JP) 


FUJI PHOTO FILM CO., LTD. 




Kanagawa 250-01 (JP) 


(74) Representative: HOFFMANN - EITLE 




Patent- und RechtsanwSlts 




Arabeilastrasse 4 




81925 MQnchen (DE) 



9 

lO 

1^ 



(54) Lithographic printing plate precursor 

(57) Disclosed is a positive or negative lithographic 
printing plate precursor which can form an image at high 
sensitivity by heating or heat developed by light-heat 
conversion, requires no development processing after 
image writing, has good sensitivity and excellent print- 
ing durability, is significantly improved in scumming 
resistance, and can directly maice a plate by operating 
an infrared laser based on a digital signal, the precursor 
comprising a polymer compound having a functional 
group changeable in hydrophilicity by heat, acid or radi- 
ation and an under layer with which the polymer conv 
pound Is combined, wherein the polymer compound Is a 
straight-chain polymer compound directly combined at 
an end of a polymer chain thereof with a surface Of the 
under layer by chemical bonding, or comprises (i) a pol- 
ymer backbone chemically combined with a surface of 
the under layer and (ii) a straight-chain polymer com- 
pound combined at an end of a polymer chain thereof 
with the polymer backbone and having a functional 
group changeable in hydrophilicity. 
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FiELDQFTHF INVPNTir^N 
'« BACKGROUNn OF THF iMypNTI^'N 

H«„ i" P'atemaking and printing industry, the rationalization of platemakinq work 

^ZTJT """""^ "'^'^ ^^'^ ^"'ring such complicated devetopmerS Zebras 

dumbed above and usable for printing as such after exposure have been desired ^^"P'"^^ PnJcessing as 

lUOM] As printing plate precursors coping with the above-mentioned demand. JPV\r1 1-64658 fthe term • IP a- ». 
[00051 In these lithographic printing plate precursors, image recording layers have cross-linked struch.n.« «„ ihM 

SUMMARV OF THE IMVFMTirt^l 

10007] '^o^'ject of the invention is to overcome the prk)r-artdisadvantaae8desmbedaho««fnn«m/w-^ »• 

[0009] That is to say. the Invention is as follows: 

In htr„T.?!' ? T"? ""^f comprising a polymer compound having a ftinctional gnup chanaeaUe 

(4)The Irthographic prinUng plate precursor described in (3). wherein ftep<Jr<^rp!,ii^ 
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and (li) a straight-chain polymer compound combined at an end of a polymer chain thereof with the polymer l)ack- 
k>one and having a functional group changeable in hydrophilicity; and 

(5) The lithographic printing plate precursor d scribed In (3) or (4), wh rein the polymer compound Is a polym r 
compound comprising a side chain having a functional group changeabi from hydrophobic to hydrophilic by add. 

5 

[0010] In the lithographic printing plate precursors of the surface polar conversion type described In JP-A-11-84658 
and JP-A-7-1849, also the water retention of the image recording layers is considered to be necessary for expressing 
the hydrophilicity with no scumming in printing. For that purpose, it has been considered that the polar conversion is 
required to take place not only on surfaces of the Image recording layers, but also In the Inside of the layers. In the 

10 above-mentioned precursors, therefore, larger energy Is required for allowing the polar conversion to take place In the 
inside of the image recording layers, and the ordinary amount of Image recording energy sometimes results In ksw sen- 
sitivity. For enhancing the sensitivity at the ordinary amount of image recording energy, It Is conceivable that the Image 
recording layers are decreased in thickness. However, in the above-menttoned conventtonal lithographte printing plate 
precursors, the thinned layers cause deterioration of the water retention, resulting in deterioratfon of the scumming 

15 resistance. It has been therefore impossible to express sufficient dlscrlminatton between the hydrophilicity and the 
lipophilicity. Further, the thinned layers have raised the problem that the printing durabHlty is deteriorated. 
[0011] In contrast, according to the lithographic printing plate precursors of the Inventton, the polymer compound 
having the functional group changeable in hydrophilicity by heat. ackJ or radiation (hereinafter also briefly referred to as 
the "polar conversion group") is combined with the surface thereof, for example, at an end of the compound directly or 

20 through the polymer backbone. Accordingly, water is retained among a plurality of chains of the polar converston group- 
containing polymer In non-image areas. As a result, It is conceivable that even the thinned layer can express the 
hydrophilicity with no scumming in printing. As described above, the lithographic printing plate precursor of the Invention 
can efficiently express the hydrophilicity, so that an image recording layer thereof can be decreased In thtekness. and 
also increased in sensitivity. Further, in the lithographic printing plate precursor of the Invention, the polymer compound 

25 Is directly combined with the under layer by chemical bonding. Accordingly, the precursor has the advantage that it is 
excellent in printing durability even when the image recording layer is thin. 

[00121 Furthermore, in the lithographic printing plate precursor of the inventton, it is preferred that a surface of the 
under layer with which the polymer compound is directly combined is roughened. By gMng Irregularities to the under 
layer surface (solid surface) as described later, the lithographic printing plate precursor of the invention has the features 
30 that the hydrophilicity of non-image areas is high, that the degree of discrimination between the hydrophllteity and the 
lipophilicity is increased, and that the scumming resistance in printing is occellent 

nPTAILgP DESCRIPTION OF THE INVENTION 

35 [0013] The lithographic printing plate precursors of the Invention will be described In detail bekyw. 

[Description of Surface Graft Polymerization] 

[00141 Means for preparing the image recording layer characterizing the lithographic printing plate precursor of the 
40 Invention, in which a polymer chain having a functional group changeable in hydrophilicity is chemically combined at an 
end thereof directly or through a polymer backbone, will be described below. 

[00151 The image recording layer characterizing the lithographic printing plate precursor of the inventton is gener- 
ally prepared by means called "surface graft polymerization". The term "graft polymerization" means a process for syn- 
thesizing a graft polymer by giving an active species onto a chain of a polymer compound, and initiating polymerizatton 
45 of another monomer thereby. In particular, when the polymer compound to which the active species is given forms a 
solid surface, the process is called "surface graft polymerization". 

[00161 As the surface graft polymerization realizing the invention, any of known methods described in literatures 
can be used. For example, photochemical graft polymerization and plasma graft polymerization are described as the 
surface graft polymerization in Shin Kobunshl Jikkenoaku 10, edited by Kbbunshi Gakkai, published by Kyorltsu Shup- 
50 pan Co.. 1994, page 135. Further, graft polymerization using radiations such as Y-rays and electron beams is described 
In i^yuchaku Gijutsu Binran. supervised by Takeuchi, NTS Co., February 1999. pages 203 and 695. 
[00171 As specific methods of the photochemical graft polymerizatton, methods described In JP-A-1 0-296895 and 
jp-A-1 1-119413 can be used. 

[00181 The surface graft layer in which the polymer chain is directly chemically combined at an end thereof can also 
55 be prepared by giving a reactive functional group such as a trialkoxysityl group, an isocyanate group, an amino group, 
a hydroxyl group or a carboxyl group to the end of the polymer chain, and conducting the coupling reactton thereof with 
a functional group of a surface of the under layer of the lithographic printing plate precursor. 
[00191 "Hie under layer of the lithographic printing plate precursor Indtoates a layer with a surliace of which the polar 
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conwreion group-containing polymer compound is chemically combined at an end thereof directly or through a polymer 
backbone. It may be ither a support itself of the lithographic printing plate precursor of the invention or a layer s pa- 
rately provided nth support 

[0020] Further, the surface layer in which the chain f the polar conversion gioup^ontainlnfl polymer oompound b 
chemiradiy combined at an end thereof through the polymer backbone can also be prepaied by giving a fiinctional 
group Which can conduct the coupling reacUon with a functtonal group of a surface of the under layer to a side chain of 
the polymer backbone to synthesize a graft polymer compound in whfch a polymer chain having a functional group 
change^e in hydrophilicity is incorporated as a graft chain, and conducting the ooupHng reaction of the polymer with 
the functional group of the surface of the under layer. 

Pescription of Functional Group Changeable in Hydrophilicity] 

[0021J Then, the functional group (polar conversion group) changeable In hydrophilicity by heat, ackl or radiatran 
wW(* is one of the characteristics of the lithographic printing plate precursor of the invention, will be described 
J?: u TI'® ^^'^ conversion groups include two kinds of functional groups. One is a lunctfonal group changeable 
from hydrophobic to hydrophilic. and the other is a functional group changeable from hydrophilic to hydrophobic. 

(Functional Group Changeable from Hydrophobic to Hydrophilic) 

* 5"^^.^? 9™"Ps changeable from hydrophobic to hydrophilic Include known functtonal groups 

descrn)ed In literatures. 

[0024] Useful examples of these functional groups include but are not limited to alkyi suHbnates, disuilbnes and sui- 
fonimides described in JP-A-1 0-282672. alkoxyalkyi esters described in EP^-0652483 and W082«934. t^wtyl esters 
descnbed in H. Ito. et al.. Mgcromolepules , 21. 1477. and carboxylates protected with ackMeoomposable groups 
25 descnbed in literatures such as sllyl esters and vinyl esters. Of these, particularty preferred are secondary aflcyl sul- 
Idnates shown below, tertiary carboxylates and alkoxyalkyi esters shown below. 

I002q In the invention, the secondary alkyI sulfonates particularty preferred as the functional groups changeable 
from hydrophobic to hydrophilic are ones represented by the following general fonnula (1): 
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— L— SOg-O-C— (1) 



wherein L represents an organic group comprising at least one multivalent non-metallic atom necessary for connectton 
Sjf f?™! l?"*^ ^epresentsasubstitutedorunsubstitutedalkylgroup.ora8ub8titutedorunsub. 

40 atta^^ ^"^ ^ *^ secondary carbon atom (CH) to whteh they are 

K^ r! !,"*^ °^ general formula (1) each represents a substituted orunsubstituted alkyi group or a substituted 

are attached. When R' and each represents a substituted or unsubstituted alkyI group, the alkyi groups include 
straight-chain, branched or cyclic alky! groups such as methyl, ethyl. Isopropyl, t-butyl and orctohexyJ and ones each 

^Jr.l *° .^r; ^'^''^"'^ ^ ea'ch reprZts a sSZor l^ZS 

anj group, the aryl groups include carbocydic aryl groiips and heterocydk: aryl groups. The caifoocydic aryl groups 

S?,r!;^^i? I ^ IV ^^'^'^ ""^^ ^ ^ "^P^^y- anthracenyl and pyrenyi. TheheLn? 

arKl quinolyl.benzoftjryl.thioxanthone and carbazole in which te^ 

50 [0027] When R and R^ are substituted alkyI groups or substituted aryl groups, the substituents include alkaxy 
groups each having from 1 to 10 carbon atoms such as methoxy and ethoxy; hatogen atoms such as fluorine. chioZ 
andbromine: halogen-substituled alkyI groups such as trifluoromethyl and trichkiromethyi; alkoxycarbonyl or arytoxy^ 
JS^S" Z T ? methoxycarbonyl. ethoxycarbo^. t-buStoxycaio^ 

« S P2^^P^«"ytoxycafbonyl: a hydroxyl group; acyloxy groups such as acetykwy. benzoytoxy and fHliph JSmiiWK 
"^"^"^ ^"'""^ """^ t-butWoxycarbonyloxy: ether groups such as t^HiS^LiyinXS^dS 
njra^substitutedand unsubstituted amino groups suc^ 

acyanogroup.acyl groups such as fomiyl. acetyl and benzoyl: aryl groups such as phenyl and naphthyl: and het«^ 
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10 



groups such as pyridyl. When and are substituted aryt groups, the suk>stitu nts which can be used Include allcyl 
groups such as methyl and ethyl, in addition to the abovenmentloned groups. 

[0028] R^ and R^ are preferably substituted or unsubstituted alkyi groups in tenns of excellent storage stability, and 
particularly preferably alkyi groups substituted by lectron attractive groups such as aDcoxy, cart)onyl, ailcoxycarbonyl, 
cyano and halogen, or allcyl groups such as cycloh xyl and norbornyl in terms of aging stability. Compounds in which 
the chemical shift of secondary methine hydrogen in bichlorofbrm on proton NMR appears In a magnetic field lower 
than 4.4 ppm are prefen-ed. and compounds in which it appears In a magnetic field lower than 4.6 ppm are more pre- 
ferred. The reason why the alkyi groups substituted by electron attractive groups are particularly preferred is considered 
to be that carbocatlons possibly produced as intermediates in pyrolysis are unstabiiized by the electron attractive 
groups to inhibit the pyrolysis. Specifically, as the structures of -CHR^ R^, structures represented by the following formu- 
las are particularly prefen^ed. 
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[0029] The multivalent connecting group represented by L of general formula (1), which comprises at least one non- 
metallic atom, is composed of 1 to 60 carbon atoms. 0 to 10 nitrogen atoms, 0 to 50 oxygen atoms, 1 to 100 hydrogen 
atoms and 0 to 20 sulfur atoms. More specific examples of the connecting groups include combinations of the following 
45 structural units: " - 
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I O - O 

-C- -CH— -CH^- -O- -0-S— -0-tC- 
1 ■ 

o 

0 o o o 

-NH~C- — NH^— -NHC-NH- — NHC~0~ 

O 

0 0 O 

^ " « B 

'0-0-0- -S— — C- — N- ~c-NH-S- 

• II 
O o 






25 Multivalent Naphthalene, Multivalent Anthracene 

[0030] When the multivalent connecting groups have substituents. the substltuents which can be used include alkyl 
groups having from 1 to 20 carbon atoms such as methyl and ethyl; aryl groups having from 6 to 16 carbon atoms such 
as phenyl and naphthyi; a hydroxyl group; a carboxyl group; a suHbnamido group; an N-sulfbnylamido group; acyloxy 
30 groups having from 1 to 6 carbon atoms such as acetoxy; alkoxy groups having from 1 to 6 cari)on atoms such as meth- 
oxy and ethoxy; halogen atoms such as chlorine and bromine; alkoxycarbonyl groups having from 2 to 7 cartxMi atoms 
such as methoxycarbonyl, ethoxycarbonyl and cyclohexyloxycarbonyi; a cyano group; and carbonate groups such as t- 
butyl carbonate. 

[0031] In the invention, the alkoxyaikyi ester groups particularly excellent as the fundtonal groups changeable from 
35 hydrophobic to hydrophilic are ones represented by the following general formula (2): 

I 

Ok 

45 Wherein r3 represents a hydrogen atom. repfesepts a hydrogen atom or an alkyl group having 18 or less carfxjn 
atoms. R represents an alkyl group having 18 or less carbon atoms, and two of R^, R* and R^ may be combined with 
each other to form a ring. In particular, it is preferred that R* and R^ are combined with each other to form a 5- or 6- 
membered ring. 

[0032] In the invention, as the functional groups changeable from hydrophobic to hydrophllfe, the secondary alkyl 
so sulfonate groups represented by general formula (1) are particulariy preferred. 

[0033] Specific examples of the functional groups represented by the above-mentioned general formulas (1) and 
(2) are shown below: 
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(ij) 
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(12) 
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— COO-CH--CH3 
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(Functionat Group Changeable from Hydrophilic to Hydrophobic) 

[0034] In the invention, the functional groups changeable from hydrophilic to hydrophobic by heat, acid and radia- 
4S tion include known functional groups. Although the^e is no particular limitation on the functional groups, suitable exam- 
ples thereof include carboxylic acid groups and carboxylate groups represented by the following general formula (3): 

— -x-e-e-o M (3) 



55 

wherein X represents -0-. -S-. -Se-, -NR^. -CO-. -SO. -SOj-, -P0-. -SIRW- or -CS-. R®, R*^, R* and R® each inde- 
pend ntly represents a monovalent group. M represents an ion having a positive charge. 

[0035] Specific examples of R®. R^ R» and R® Include -F, -Q, -Br, -1. -R^®. -OR^*^, -OCOR^^ -OCOOR^®, - 
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[00361 R^°. R" and R« each represents a hydrogen atom, an alkyi group, an aiyl groups an aUonyl group or an 

alkynyl group. . 

itoi^ gm!^ ' ^"^ *™ " ^ ^"P* ^ 

10039] Specific examples of M include the ion having a positive chaige as described above. 

(00391 Specific examples of the functional groups represented by general formula (3) are shorn below: 



(15) 



— SOaCHaCOjH 
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(18) 
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— SOaCHCO^H 



NO2 
— SO^CHCOzH 



UO2 



•C^OCHaCHaSOjCHaCOaH 
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Y_^S02CHCX)2H 
COgMe 



— COCHCOaH 
Ph 



— COCHCOaH 
COaMA 



^ (26) Ph 

— C-NH—^^^^ SOaCHCOaH 
O 
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C27) 



ttS) 



IS 



(29) 

20 ""C— 



25 (30) 



O 



30 



1/ ''Ajr-SO,CH,CQ,-Na* 



(32J 

40 



4S 




M J" °"' conversion groupK»ntaining polymer compounds may be either homopolymers of 

one kind monomer or copolymers of two or more kinds of monomers, having the functional groups as described 
« fnlS?; copolymers with other monomers as tong as the effects of the invention are not Impaired 

so {0041] Speafic examples Of the monomers having the functional groups as described abova 
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(Specific examples of the monomers having the functional groups represented by general fiarmulas (1) and (2)) 
[0042] 
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CH3 
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M-11 
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M-12 




■^COO— CH— CHs 
" OCHgCHj 
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y-C-O-CH-CHa 
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25 O OCH2CH3 
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f the monomera having the functional gnxjps represented general formula (3)) 



H-17 



H-19 



H-20 
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SO^CHCOsH 



""■•S CH2.CH 




SO3CHCO2H 



CHjeCH 




CHoaC 

I 



C- OCHjCHjSOaCHaCOaH 



0. 

M-2J CH, 



CH2=C 

C-NH-^ /-.SOaCHjCOaH 
0 
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H-22 



H-23 



H-26 



CH3 
CH2=C 

C— NH— SOHaCOaH 



CH^CH 



H-23 



SO2CHCO2H 
Ph 

H-24 CHgsCH 





COzMe 



CH2«CH 




COCHCO2H 
Ph 



CH2=CH 




COCHCOaH 
COaMe 
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H-29 



H-33 



C— NH— \ /-SP2CHCO2H 



ff28 CH3 



CH2=C a 




S02CH2C02"Na+ 



«-30 f 



CH2=C 



C- OOHaCHaSOaCHjCOa'Na* 



C- 0CHaCH2S02CH2C02*NMe4* 



9H3 

H-32 I 



CH2«»C 




CH2=C 

C-NH-^ ^SCHaCOa'K* 
0 
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[Descrtptiono^Fuhd^ *\ : 

[0044] The fiundlonal groups chang able In hydrophilki^ functional groups changeable from hydro- S. 

pfoblctohydro^W 

geoiis to use the tOncUpnal igrbups synthetically changeable Iroifn hydrophobic to hyctppphin& * . ; ■ 
[0045] Th funcUbhal groups changeable from hydrbphoWc to hydrbphllic }^'^^^ lUndtoni groups 

described In Uteratures. Specific examples ther^^^ phenolic hydroxyl groups, antlno groups 

and carboxyl groups protected with acid-decbnriposabie grty^ in T. W. Greene, Protertlvg Qtwp In preanlQ 

Syiithesls/ AWIev^lntered^^^ Publication (1981). Partlcuterty useftil examples of these ftjnctional groups Include but 
are not limited to allcdxyaD^I esters (described in EP-A-d652483 and W092/9934, t-butyl esters described In H. Ito, et 
al.. Macromolecules. 21 1477, and carboxylates protected with ackMecoimposable groups described In Uteratufes 
such as silyl estere and vinyl esters. Of these, particularly praferriad are tertiary carboxylates and alkooofalkyl esters 
shown below. ' . - ^ . 

[0046] In the Invention, the all«»cyalkyl esters particularly prefiarred as the functional groups changeable from 
hydrophobic to hydrop*iilic W . ,^ 

(Photo Add Generator) . . 

[0047] The photo acid generator contained In a photosensitive layer in the lithographic printing plate precursor of 
the Invention is a compound generating an acid by light In general, the photo add generators include photoinitiators tor 
cationic photopolymerization. photoinitiators for radical photopolymerization, photodecoloring agents or photodiscolor- 
ing agents for dyes, icnown compounds used in microresists, which generate adds by light, and mixture© thereof. They . 
can be appropriately selectively used. . ' 

[0048] , Examples of such photo acid generators indude diazonium salts described In S. I. Schlesinger. PhPtegr. Sdi 
Eng. . iSu 387 (1974) and T. S. Bal et al.. Polymer. 21 423 (1980). ammonium salts described In U.S. Patents 4.069.055 
and 4,069,056, and JP-A-3-140146, phosphonium salts describedjn D, C. Necker et al., Macromoleculeg, IL 2468 
(1984), C. S W^n ert alt procl Conf. R ad. Curind ASlA. p. 478. Tolcyo, OcL (1988), US. Patents 4.069,055 and 
4,069.056, iodonlum salts desipribed in J. V; Crivelto et at, Macromblecules. 1Q (6),.13P7 (1077). ChOT, & Etig. NW8. 
Nov:! 28. 31 (isssf EuropMa jp:A-2-li56^8^^^ in J. V. 

; Criwlloetal.,&!i2n^ 3055(1978), W. R. Wallet al.,AEabflnffl[ 

i Sd" PQh^mer Chem. Ed.^ 22^ 1789 (19641?:- J. V Criv^lo ^ al:. Ptaymer Bull.. 14. 279 (1985), J, V. CWveilO et al., Mflfi: \ 
romolecules. 14 (5\;i141 (1981)- J. V. Crivelio et al. j! Pohmier Sdjl Pohnn&r Chem. Ed.-. IL 2877 (1079). European 
patent 370.693, us;' Pat^rU^.W^^ 297,442, U.S. Patents 4,033.377, 

^ 4.760.013, 4,7$4;444 and 2,833;827l: and German Patents 2,9^4.626;^ 3.604,58() and 3,604.581, Mtenonlum salts 
described In J. V ciwello et 3.? M^OTmblebules. Ifi (6). V307 (1 977) arid J/V^ Crivelio et al . J. Pblymflf Sd.. Pohmier 
Chem! Ed.. j£ 1047 (1979)1 oniuni salts such as arsonium'^lte^ldes^^ In C. S. Wen et al , IfltLErPCi Conf. f^ad. 
, Curing ASIA, p! 478, Jol^/i6ct.^^^ halogen c»ml^ Patent.3,9Q5,815, JP-B-^ 

. 4605 (the term "JP-k S us^^^ JP-^55- 
32070. JP-A-60r239736, Jl>^^£l698^ 

jp.A-63-298339. organic rnetials/organ^ halides described In K. MeW e^^ al.. J. Rad. Curing. 13 f4W26 (1986), T. P. Gill 
et ai.. inWchek . M3007 (1980), D. >^truc. Ao; Chenfi. Res. , jfl (12). 377 (1986) and JP.A-2-161445, photo add 
generators having o^nitrot^hi^ type protective groups described In S. Hayase et al., J. Rolyrnaf Sd.: 2S, 753 (1987). 
E. Reichman et al.. "J.^ Ptolvmllr Sd.^ Polvmer Chem. Ed!: 21 1 (1985), Q. a Zhu et al.: J. Phbtochem . 36. 85: 39. 317 

V. (19817). B. AmIt et al, Tetfahedron Lett/ . (24), 2205 (1973). D. H. Barton e^irx Cham. Sc£: 3571 (1965), P. M. Col- 

■ lina rt ai:. j ChlmiS^^^^ 

et al., J^ Am. Cheml So£ il0l 7170 (1988). S. C. Susman et al.: J. Imaging Technd.. H (4), (1985), H. M. I^lihari et 
al.. Macromolecules. 21. 2001 (1988), P. M. Collins et al.. J. Chem. Soc.. Chem. Commun.. 532 (1072). S. Hayase et 
al.. Macromolecules. IB, 1799 (1985), E. Reichmanis et al; J. Electrochem . Soc.. Solid State Sd. Technd.. i3Q (6). F. 
M. Htujllhan at ai.: Macromblecules. 21 2001 (1988), European Patents 0,290,750,^046,083. 156,535, 271,851 and 
0,388,343, U.S. Patents.3.901,7i0 and 4.181,531. JP^ArOO^I 98538 and JP.^53-133022, cot 
fbnic acids by photolysis vvhich are represented by imlndsulfonates desqibed In T^ al., Polynw Piriabrliita 

Jams 25 (8), G^Bem^^^ Q. Rad. Curino . 13 (4); W i Mijs et^^U 55 (697), 45 (1983), Akao, H. ' 

AdachI et al.. Polyrhar Preprints Japan . SZ (3). European Patents 0.190.672, 84,515, 044,1 15 and 0.101,122, US. Pat- 
ante 4il8.5iB4; 4.371,605 and^4^^^ JP-A-64-18f43, JP-A-M jP-A-3:1 40109, ami disullm 

pouhdsdOTcrib^lnJ / * ^^V"'^^^ ' ■ ' . 

100491 , Furtfier,;cpmpounds in which the add generators iro l^^ their main chains or side chains can 

be used. Exarnples oirkich described in m1 E. Wo^yihoiifta at al. J. Am. Chem. Socl. 104. 558611082^. 

& P. Pappb et^: j imaoiKcji ^.^ 20 (Si 218 00^6), s;KbrKi6 e^^^^^^^ MaKrOTWl, ChOTi,, RatfM ConrnMnL a 625 
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Ld^^y^a^^MOTSIy c D?T'^^ ■'63 0972). J. VCrivello taL J. PolvmerSd . P»lvn,»rrhom 

fr^^'.r^ ^ 3.849.137. German Patent 3,914.407. JP-A-63-26653. JP-A-55-164824 JP-A-62- 

69263. JP-A-63-14603. JP-A-63-1 63452. JP-A.62-1 53853 and JP-A.63-146029. 

[0050] Further, compounds generating acids with light can also be used which are descrit>ed in V. N. R Pillai Syn- 
V c t'^ ^' (^7). 4555 (1971). D. H. R. Barton t al.. JjaififlL^. (C). M9 

(1970). U.S. Patent 3.779,778 and European Patent 126.712. * ' 

[00511 In the invention, the amount of the acid generating agent added Is usually from about 0.001 % to about 40% 
by weight preferably finom 0.01% to 20% by weight, and more preferably from 0.1% to 5% by weight, based on the total 
solid content of photosensitive layer. 

Pescription of ConsUtution of Lithographic Printing Plate Precursor] 

[0052] The photographic printing plate precursor of the invention comprises (i) the surface graft layer in which the 
polymer compound having the polar conversion group described above is chemically combined at an end thereof 
dirertly or through a polymer backbone and (ii) the under layer with which the polymer compound can be chemically 

""L ""^"'y °' ""'""^h the polymer backbone. Further, as the chemical bond, covalent bond is 

preferred for the invention. 

[Description of Under Layer] 

[0053] The under layer may be either an inorganic layer or an organic layer, as long as it is suitable for providing the 
surface graft layer by graft synthesis. In the photographic printing plate precursor of the im«ntlon. changes in 
hydrophihcity are expressed by a thin polymer layer, so that the polarity of the under layer is not significant. It may be 
either hydrophiho or hydrophobic. Of the inorganic and organic layers, a layer having an organic layer is preferred, and 
an organic polymer layer is particularly preferred, when the thin polymer layer of the invention is synthesized by photo- 
chemwal graft polymerization, plasma graft polymerizaUon and radiation graft polymerization. As the organic polymers 
any of synthetic res ns such as epoxy resins, acrylic resins, urethane resins, phenol resins, styrene resins, vinyl resins" 
polyester resins, polyamide resins, melamine resins and formalin resins, and natural resins such as gelafin, casein, cel- 
lulose and starch can be used. However, in photochemical graft polymerization, plasma graft polymerization and radi- 
atongraft polymeraation. graft polymerization is initiated by the abstraction of hydrogen from the organic polymers 
Accordingly, the use of polymers from which hydrogen is easily abstracted, particulariy acrylic resins, urethane resins 
s^ne resins, vinyl resins, polyester resins, polyamide resins and epoxy resins, is preferred particulariy in respect tc^ 
production suitability. ' 

^°°J^l. 7*^^' ""^^ ^^'^^ ^® ^ («"PP°rt) described later, and a substrate may be provided 

under the under layer as needed. 

[0055] Then, another characteristic of the lithographic printing plate precursor of the invention is that a surface of 
the under layer with which the above-mentioned polymer compound is directly chemically combined is preferably rouah- 
ened. The irregularities of the solid surface used in the invention will be described. 

Pefinitions of Surface Inegularities] 

[0056] The center line average height Ra of the two-dimensional roughness parameters is from 0.1 nm to 1 urn the 
maximum he«ht Ry ,s from 1 ^m to 10 pm, the ten point average height Rz is from 1 jun to 10 nm. the average SMce 
of mr^ulanties Sm is from 5 nm to 80 urn. the average space between local crests S is from 5 |im to 80 urn ttie inaxi- 

dZ^^f^^VZtlC^ 

[0057] The two^limensional roughness parameters are based on the following definitions- 

S!!JL- ^r^^ ^^'^^^ ''^'"^ ""^^'"^ *^ ^^'"P""9 « P°^°" °' a measured tength L in a center 

ine direction from a roughness curve, and arithmetically averaging absolute values of the deviation of the center line of 
the sampled portion and the roughness curve. 

ES«H.„I!'fK ""T ^j^' ^ ""'"'""'^ ^ '^^^'^ ^ a roughness curve in a center 

hne direction thereof and measuring a space between a crest line and a root line of the sampled portion in the direction 
of longitudinal magnification of the roughness curve. «iu«u»w«ion 

2!S iin« Tj^aar^f "'^ ^ """"^^^ ^^P""^ ^ '«"9* ^ « ""^Kness curve in a 

T , representing by micrometer (mn) the sum of an average value of absolute values of 

ST^ Jfo I'^rfif '° of absolute values of altitudes Yv of roots^m 

l^JT: ""'^T' °' '"«9"'«««on ^'^ a center line of the sampled portion. 

I0061J Average space of .rregulant.es Sm: A value obtained by sampling a reference length from a roughnesJcurve 
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in a center line direction thereof, determining the sum of average line lengths corresponding to ne crest and one root 
adjacent thereto in the sampled portion, and representing an arithmetic average valu f spaces b tween many irreg- 
ulariti s by millimeter (mm). 

[0062] Average space between local crests S: A value obtained by sampling a r ference I ngth fr m a roughness 
5 curve in a center line direction thereof, determining an average line length corr sponding t a space b twe n local 
cr sts adjacent to each other in the sampled portion, and representing an arithmetic average vatu of spaces betw n 
the many local crests by millimeter (mm). 

[0063] Maximum height Rt: A space value between two straight lines, when a portion sampled from a roughness 
curve by a reference length is put between the two straight lines parallel to a center line of the sampled portion. 
10 [0064] Center line crest height Rp: A space value between a center line of a portion sampled from a roughness 
curve by a measured length I in the direction of the center line thereof and a straight line parallel thereto and passing 
the highest crest. 

[0065] Center line root depth Rv: A space value between a center line of a portion sampled from a roughness curve 
by a measured length L in the direction of the center line thereof and a straight line parallel thereto and passing the low- 
15 est root. 

[Preparation Method of Irregular Surface] 

(Kind of Preparation Method) 

20 

[0066] For forming a roughened surface on the solid surface, various means can be employed. For example, the 
solid surface is mechanically rubbed by sand blasting or brushing to shave the surface, thereby forming concaves. 
Thus, the roughened surfece can be formed. Further, in-egularlties can also be formed by mechanical embossing. Fur- 
thermore, convexes may be formed on the surface by gravure printing to form a roughened surface. A layer containing 

25 fine solid particles (matte agent) may be formed on the solid surface by means such as coating or printing to form a 
roughened surface. The fine solid particles can also be contained In (internally added to) a polymer film in the stage of 
preparing the polymer film to form irregularities on a surface of the polymer film. Further, the roughened surface can 
also be formed by solvent treatment, corona discharge treatment, plasma treatment, electron beam irradiation treat- 
ment or X-ray inradiation treatment. The above-mentioned means may be employed in combination. The means for 

30 forming irregularities by sand blasting or resin printing, or the means for fonning irregularities by adding fine solid par- 
ticles can be particularly preferably used. 

(Fine Solid Particle Method) 

35 [0067] As the above-mentioned fine solid particles, various materials such as fine metal particles, fine metal oxide 
particles and fine particles of organic or inorganic polymer or low-molecular weight compounds can be utilized. Specific 
examples of the fine particles include copper powder, tin powder, iron powder, zinc oxide powder, silicon oxide powder, 
titanium oxide powder, aluminum oxide powder, molybdenum disulfide powder, calcium carbonate powder, day, mica, 
corn starch, boron nitride, silicone resin particles, polystyrene resin particles, fluorine resin particles, acrylic resin par- 

40 tides, polyester resin particles, acrylonitrile copolymer resin particles, zinc stearate and caldum behenate. The average 
particle size of the fine particles is preferably 0.05 \vm or more, and more preferably 0.1 jim or more. When the fine par- 
tides are adhered to a surface of the sheet or the surface of the sheet is provided with a layer containing the fine parti- 
cles, the average particle size of the fine particles approximately corresponds to the size of irregularities on the 
roughened surface. When the fine particles are internally added to the sheet, the size of inregularities on the roughened 

45 surface depends on the average partide size of the, fine particles and the thickness of the sheet. Accordingly, in the lat- 
ter case, it is necessary for obtaining the optimum size of irregularities to experimentally detemiine the optlnrHjm particle 
size by combinations of sheets and fine particles, 

[0068] Specific examples of methods for forming in-egularities by fixing the fine solid particles to the surface of the 
support include methods of adding the fine solid particles before film formation to form a film, methods of applying a 

so dispersion of the fine solid particles in a binder, followed by drying, methods of embedding the fine particles in a film by 
mechanical pressure after film formation, and methods of electrodepositing the fine solid particles after film formation. 
[0069] Spedfic examples of the methods of adding the fine solid particles before film formation to form a film 
indude the following method. A PET masterbatch containing a pigment as the fine solid partides is melt extruded onto 
a cooling drum to form a film, which is then oriented longitudinally and laterally in this order, and finally heat treated to 

55 provide an irregular PET film. As the pigment, one in which one or more of titanium oxide, alumina and silica are com- 
pounded can be used. The center line average surface roughness of the film can be adjusted by the particle size and 
amount of the pigment to be compounded. For example, it can be adjusted by compounding the pigment having a par- 
tide size of about 1 \im to about 1 0 Mm in an amount of about 0.5% to 5% by weight. A larger partide size and anriount 
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f th pigment compounded results in a higher center line average surface roughness. For btaining the aimed rough- 
th^"SSiliTeS ^'^^"'^"'"^^''*'^"^''^^^'''^'°^^^ pigment and adjust th amount 

(Sand Blasting Process) 

t roughening a surface of a polymer film by spraying a finegrained abrasive on 

U» surface of the film at high speed. Sand blasting treatment may be carried out by known methods. For example car- 
borundum (silicon carbide powder) or metal particles can be strongly sprayed together with compressed air. Ibltowed 
^ jrashmg with wafer and drying to attain the object. The control of the center line average surface roughness of the 
film by the sand blasting treatment can be carried out by adjusUng the particle size and treating amount (treating fre- 
quency per area) of the particles to be sprayed. A larger particle size and treating amount of the particles results in a 
higher center line average surface roughness of the film surface. 

[00711 More particularly, the sand blasting treatment is surface treatment conducted by spraying the abrasive on 
the film surface with compressed air. and the irregularities formed thereby are adjusted by the conditions of the sand 

Diasting treatment. 

^^'^^^^ " °" ""'""Sh a sand blasting blow^ff nozzle to spray It on the film. As to the treating 
S^«n L «„"h hfr' ""^"""^ °' angle and spacing 

S!^!! »^ . u ' ^"^ 3"9'« and blast distance). The abrasive in a hopper te 

brown off through the sand blasting blow-off nozzle by compressed air sent out of an air chamber to spray K on thefilm 
surface^ereby conducting the sand blasting treatment under conditions made proper. Specifically, these methods are 
described, for example, as known methods in JP-A-8-34866. JP-A-1 1-90827 and JP-A-1 1-254590 
[0073] Such treating conditions in the sand blasting treatment are required to be such conditions that the abrasive 
and shavings are not left on the film surface, and that the strength of the film is not reduced. Such treating conditions 
can be experientially appropriately established. 

[00741 Specifically, silica sand and other abrasives are used as the abrasives. In particular, the use of silica sand 
leaving a part.de size of 0.05 mm to 10 mm. further 0.1 mm to 1 mm is preferred. The blast distance is preferably from 

degrees to 60 degrees. Further, the blast amount is preferably from 1 kg/mlnute to 10 kg/minute. These are for prevent- 
ing ttie abrasive and shavings from being left on the film surface, and further for controlling the grinding depth The 
gnndjjg depth » preferably limited to 0.01 pm to 0.1 nm. thereby being able to prevent the film from being .educed in 

(Light-Heat Conversion Material) 

[0075] When image recording is conducted on the lithographic printing plate precursor of the im«ntion with an IR 

«»newhere in the lithographic printing plate precursor. The portion where the light-heat com«rston material is con- 
tamed may be any of. for example, the polymer layers, the under layer and the substrate. The Hght-heat oonverston 
matenal may a^so be added to an intermediate layer placed between tt,e under layer and the subs^te 

S!IbLnnJ!Ii!'^ ^^T'',^""""k^ ^ ^^^-^^^ conversion materials which 

Z "^"^ ""^"^^ "S"' 'ays such as ultraviolet rays, visible light 

ZilnK^Mrr *° ^"^"'P'^^ «artK,n black, carbon graphte. 

^JT^Th^ ZT^ ^T^"'"' P"^^"'' ^'^^^'"^ ^'^'^ lead oxWe. silver oxide, chro^ 
infiared rays having a wavelength of 760 nm to 1 ,200 nm. "awuma 
^ '^.'i® """""erciai dyes and known dyes described in literatures (for example, SenD«)Binran edited 
by 'Aik. Gosei Kagaku Kyokai, 1970) can be utilized. Specific examples thereof include azo dyerSSSSto sS 
dyes, pyrazolone azo dyes, anthraquinone dyes, phthalocyanine dyes, carbonium dyes, quinoneimine dyes SShhe 

Jpt'S SS.n. t ! JP-A-60-78787, methine dyes desSbed inTA-58.173696 

JP-A-58-194595. naphthoquinone dyes desaibed in JP-A-58-1 12793, JP-A-58-224793 JP-A.59^ 
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described in JP-A-59-2 16146, pentamelhinethiopyrylium salts d scrib d in U.S. Patent 4.283,475 and pyryliunfi com- 
pounds described in JP-B:5-13514 and JP-B-5-19702 are also pr f rably us d. Other preferred examples of th dyes 
include near infrared absorption dyes represented by formulas (I) and (II) In U.S. Patent 4,756.993. Of thes dyes, par- 
ticularly preferred are cyanine dyes, squalilium dyes, pyrylium salts and nickel thiolat . 

5 [0079] The pigments used in the invention are commercial pigments and pigments described in Color Index (C.lt) 
Binran . Saishin Ganrvo Binran (edited by Nippon Ganryo Gijutsu Kyokai, 1977), Saishin Ganrvo Ovo Giiutsu (CMC 
Shuppan. 1986) and Insatsu Ink Gijutsu (CMC Shuppan. 1984). As to the kind of pigment, there are black pigments, 
yellow pigments, orange pigments, brown pigments, red pigments, purple pigments, blue pigments, green pigments, flu- 
orescent pigments, metal powder pigments and polymer binding dyes. Specifically, the dyes which can be used include 

10 insoluble pigments, azo lake pigments, condensed azo pigments, chelate azo pigments, phthakx;yanlne plgnrients, 
anthraquinone pigments, perylene and perynone pigments, thioindigo pigments, quinacridone pigments, dbxazine pig- 
ments, isoindolinone pigments, quinophthalone pigments, dying lake pigments, azine pigments, nitroso pigments, nitro 
pigments, natural pigments, fluorescent pigments, inorganic pigments and carbon black. Of these pigments, preferred 
is carbon black. 

15 [0080] These dyes and pigments can be used in an amount of 0.01% to 50% by weight, preferably 0.1% to 10% by 
weight, based on the total solid content of light-heat conversion material-containing layer. The dyes can be particularly 
preferably used in an amount of 0.5% to 10% by weight, and the pigments can be particularly preferably used in an 
amount of 3. 1 % to 1 0% by weight. When the amount of the pigments or dyes is less than 0.01 % by weight, the sensi- 
tivity is lowered. On the other hand, exceeding 50% by weight results in the decreased film strength of the light-heat 

20 conversion material-containing layers. 

(Support) 

[0081] The support used under the under layer of the lithographic printing plate precursor of the invention is prefer- 
25 ably a dimensionally stable tabular material. Examples thereof Include paper, paper laminated with plastics (for exam- 
ple, polyethylene, polypropylene and polystyrene), plates of metals (for example, aluminum, zinc and copper), films of 
plastics (for example, cellulose diacetate, cellulose triacetate, cellulose propionate, cellulose butyrate, cellutose acetate 
butyrate, cellulose nitrate, polyethylene terephthalate, polyethylene, polystyrene, polypropylene, polycarbonates and 
polyvinyl acetal), and paper or plastic films laminated or vapor deposited with the metals as described above. As the 
30 support used in the invention, the polyester film or the aluminum plate is prefenred. Of these, the polyester film which 
can serve as the under layer is particularly preferred. 

[0082] When the supports used in the lithographic printing plate precursors of the invention serve as the under lay- 
ers, ones described above in detail for the under layers can be used. As described above, it is preferred that the sur- 
faces of the supports with which the polymer compounds of the lithographic printing plate precursors of the inventton 
35 are directly chemically combined are preferably roughened. 

(Exposure Method) 

[0083] For exposing the lithographic printing plate precursors using the photosensitive compositions of the inven- 
40 tion, known methods can be used without limitation. That is to say, halogen lamps, mercury lamps, high pressure mer- 
cury lamps, intermediate pressure mercury lamps, low pressure mercury lamps and metal halide lamps can be used. 
Laser light sources desirably have a wavelength ranging from 350 nm to 1500 nm. The exposure mechanism may be 
any of the inner face drum system, the outer face drum system and the flat bed system. 

[0084] In the case of a lithographic printing plate precursor exposure apparatus of the scanning exposure system, 
45 there is the inner face drum system, the outer face^drum system or the flat bed system as the exposure mechanism. As 
the light source, a continuously oscillateable one of the above-mentioned light sources can be preferably used. Actually, 
the following exposure apparatus is particulai ly prefen-ed in terms of the precursor sensitivity and the platemaking time. 

(1) An exposure apparatus of the inner face drum system having a single beam to triple beams in which one or 
so more semiconductor, gas or solid lasers are used so as to give a total output of 20 mW or more; 

(2) An exposure apparatus of the flat bed system having multiple beams (1 to 10 t>eams) in which one or nrore sem- 
iconductor, gas or solid lasers are used so as to give a total output of 20 mW or more; 

(3) An exposure apparatus of the outer face drum system having multiple beams (1 to 9 beams) in which one or 
more semiconductor, gas or solid lasers are used so as to give a total output of 20 mW or more; or 

55 (4) An exposure apparatus of the outer face drum system having multiple beams (10 or more beams) in which one 
or more semiconductor or solid lasers are used so as to give a total output of 20 mW or more. 
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(After-Heating) 



[0085] In addiUon, a printing maclilne can be directly loaded with the lithographic printing plat precursor f th 
invention after exposure without development processing to conduct printing. It is also possible to load a printing 
machine with th printing plate precursor of the invention, and th n to expos the precursor nth printing machine t 
conduct printing as such. However, the whole surface nray be heated before exposure, during exposure or between 
exposure and development, as needed. Such heating enhances the Image fbrmation reaction in the photosensitive 
layw to provide the advantages of improved sensitivity and printing durability and stabilized sensitivity. The heating is 
preferably carried out under mild conditions of 150<>C or less. Too high temperature raises the problem that an image 
area is converted to a non-Image area. 

J00861 The Invention will be further illustrated In greater detail with reference to the following examples, which are 
however, not to be construed as limiting the invention. 

EXAMPLE 1 

Negative Lithographic Printing Plate Precursor A 

[0087] A corona-treated polyethylene ferephthalate film having a thickness of 188 urn was coated with the following 
composition using a coating bar of rod No. 1 0. and dried at 100X for 1 minute to prepare an under layer having a thick- 
ness of 1.6 (im. 



Epoxy Resin (Eplkote, Yuka-Shell Co.. Ltd.) ' 

Infrared Absorbing Agent (IR 125, manufactured by Wako Pure Chemical Industries. Ltd.) 

1-Methoxy-2-propanol 

Methyl Ethyl Keton'e 



2g 
0.2 g 
9g 

90 



f ?i,r> coating film was subjected to plasma treatment according to the following formulation. Using 

an LCVD-01 type plasma treatment apparatus manufactured by Shimadzu Corp.. the film was treated under an Ar 
atmosphere of 0.04 torr for 10 seconds, and then exposed to air. thereby introduang peroxklo groups onto a surface of 
the film. This film was immersed in a 10 wrt% aqueous solution of Na a(styrene-4-sulf6nyl)aoetate. After bubbling of Ar 
gas for 15 minutes, the solution was heated at 60°C for 7 hours, thereby conducting graft polymerization. After the graft 
po^enzation. the film was dipped In 3.000 ml of ion-exchanged water to remove homopolymera other than the graft 
polymer; thereby obtaining negative lithographic printing plate precursor A on a surface of which graft polymerizatfon 
was performed by plasma treatment. 

EXAMPLE 2 



Negative Lithographic Printing Plate Precursor B 

. ^ "^^^ P'^P^'^"^ the same manner as with Example 1 with the exception that carbon black 

(MHI Black manufactured by MikunI Sikiso Co.. Ltd.) was used as the light-heat converston material. The thk:kness of 
the layer was 1.3 ^m. Then, radicals were generated dn a surface of the coating film wUh the iblfowing electron beam 
irradiation apparatus. 

I'^^L „ ^ ""^""^ subjected to electron beam irradiation using an electron accelerator (cascade type 

IEA-300-25-2 manufactured by RDI. U.S.A.) at an acceleraUon voltage of 2.0 MV at an electron beam current of 1mA 
m an atmosphere of nitrogen gas. For preventing the heat generation of the sampto during inadiatfon. a conveyor was 
reaprocated at a speed of 2.3 m/mlnuie. The dose rate was 10 kG/pass. and the irradiatfon dose was 200 kGy. 
[0091] Then, the electron beam-lrradiated film was immersed in a 10 wt% aqueous solution of Nao(styrene-4-sul. 
fonyljacetate, and the solution was heated at 40'C for 10 hours, thereby conducting graft polymerization. The resulting 
graft-polymerized film was dipped in 5.000 ml of Ion-exchanged water to remove homopolymera other than the graft pok 
ymer. thereby obtaining negative lithographic printing plate precureor B on a surface of which graft polymerization was 
pernrmed by electron beam irradiation. 
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Lithographic Printing Plate Precursor C 

5 [0092] Radicals were generated on a surface of a polyethylene film with th electron beam inBdiatlon apparatus in 
th same manner as with Example 2. wllh the exception that the low-density polyethyl n film having a thickn ss f200 
^m (manufactured by Asahi Chemical Industry Co., Ltd.) was used as an under layer (also serving as a substrate). 
[0093] Then. 3.000 ml of a 1 0 wt% solution of 1-methoxy-2-propanol styrene-4-sulfbnate in methyl ethyl ketone was 
placed in a separable flask, and Ar gas was bubbled therethrough for 30 minutes. Thereafter, the polyethylene film 

10 obtained above by electron beam irradiation was immersed in this solution, and the solution was heated at 40'»C for 15 
hours, thereby conducting graft polymerization. The resulting graft-polymerized film was dipped in 5,000 ml of methyl 
ethyl ketone to remove homopolymers other than the graft polymer, thereby obtaining positive lithographic printing plate 
precursor C on a surface of which graft polymerization was performed by electron beam ioBdlation. 

IS EXmEiSA 

Lithographic Printing Plate Precursor D 

[0094] Positive lithographic printing plate precursor D was obtained in the same manner as with Example 3 with the 
20 exception that 1-methoxy-2-propanol styrene-4-sulfonate was replaced by 2-ethoxyethyl acrylate (A-EE, manufactured 
by Shin Nakamura Kagaku Co., Ltd). 

EXAMPLE 5 

25 Lithographic Printing Plate Precursor E 

[0095] Radicals were generated on a surface of a hardening type hydrophilic polymer film with the electron beam 
Irradiation apparatus in the same manner as with Example 2. with the exceptton that the fDltowing hardening type 
hydrophilic polymer layer was used as an under layer. 

30 

Preparation of Under Layer: 
Production of Hydrophilic Polymer 

35 [0096] In dimethylacetamide, 18.0 g of polyacrylic acid having a molecular weight of 25,000 (manufactured by 
Wako Pure Chemical Industries Ltd.) was dissolved, and 5.5 g of 2-methacryloyloxyethy! isocyanate (hersinafter 
referred to as MOl for brevity) and 0.1 g of dibutyltin dilaurate were added thereto. Ibllowed by reaction for 3 hours. 
Then, 80 equivalent percent of carboxyl groups were partially neutralized with sodium hydroxide, and acetone was 
added thereto to precipitate a polymer, which was thoroughly washed to purify it, thus obtaining hydrophilic polymer P- 

40 1. 

[0097] Then. 1.0 g of hydrophilic polymer P-1 described above, 0.1 g of water-soluble triazine initiator A having the 
following structure and 0.1 g of light-heat conversion dye B having the following structure were dissolved in 20 g of 
water. The resulting solution was applied onto a corona-treated PET film having a thickness of 200 \im with a wire bar 
14. and dried at 100**C for 1 minute. The whole surface thereof is exposed to UV light at 1,000 counts (an Ai rotary 
45 printer, manufactured by Ai Graphic Co.. Ltd.) to obtain a crossiinked hydrophilic layer. The thickness of the hydrophilic 
layer was 3.5 (xm. 
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Structure of Water-Soluble Triazine Initiator A 
[0098] 



10 



/^COONa 



N 



15 
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Structure of Light-Heat Conversion Dye B 
[0099] 
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f^en^anZ'as 'ZtaZle IZZTn ^ ""'''V '^'^'^''"^ ^'^'"^^ ^^"^ '^^^^^^^n In the 
frv^T^uT Example 3. and graft polymerization was conducted using 1.methoxy.2-proDanol stvrene-4.<5uL 

which graft polymerization was performed by electron beam irradiation. ^ ^^^^^ a surrace of 

Lithographic Printing Plate Precursor F 

S"IL ) Jfuld If;""" If '"^ ''"'y^^'y'e"^ terephthalate film (MIOO. manufactured by Toyobo 

sSHiSiF— ^^^^ 

Initial vacuum pressure: 9X10^ torr 
Oxygen pressure: 6.8X1 0^ torr 
RFglow: 1.5 kw 
Tr ating time: 60 seconds 
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[01021 Then, glow-treated film was immersed in a 50 wt% solution of 1-methoxy-2-propan 1 8tyr8ne-4-sulfonate (M- 
5) in methyl ethyl ketone, and the solution was heated at 60*'C for 4 hours, thereby conducting graft polym rizati n. 
Thus, positive lithographic printing plate precursor F was btain d on a surface of which graft polymerization was per- 
formed by electron beam irradiation. 

5 [0103] Lithographic priming plate precursors A, B and E thus obtained wer exposed using an IR laser (beam diam- 
ter: 20 gm) emitting an infrared light having a wavelength of 830 nm. Aft r exposure, printing was usually conduct d 
using a Lrthron printing machine. In this case, it was observed whether image areas of printed matter were well fbnried 
or not, and whether scumming was developed on non-image areas or not. Further, laser scanning areas of the resulting 
lithographic printing plates were observed, and the resulting line widths were measured, thereby estimating the sensi- 

10 tivity. A line width closer to a beam diameter of 20 \im indicates higher sensitivity. Results thereof are shown in Table 1 . 
101041 Further, lithographic printing plate precursors C, D and F were printed with a thermal head using a word 
processor (SHOIN, manufactured by Sharp Corp.). and evaluated using the printing machine used in printing of litho- 
graphic printing plate precursors A, B and E. Results thereof are shown in Table 1. 



TABLE 1 



Example 


Heat-Sensitive Litho- 
graphic Printing Plate 
Precursor 


Blurring on image Area 


Scumming on Non- 
image Area 


Sensitivity ftt) 


1 


A 


Not observed 


Not observed 


20 


2 


B 


m 


« 


19 


3 


C 


m 


a 




4 


D 


m 


fi 




5 


E 


m 


II 


20 


6 


F 


m 


m 





30 

[0105] All of lithographic printing plate precursors A to F each provided 10,000 sheets of good printed matter, and 
showed no blurring on image area and no scumming on non-Image area. Further, all of lithographic printing plate pre- 
cursors A, B and E each had good sensitivity. 

35 [In-egular Surface Supports 1 to 5] 

(Support Example 1) 

[01061 A 188-nm thick sand-blasted PET film having a surface roughness (center line average height) Ra of 0.7 ^m 
40 and a maximum height Ry of 7 pm (manufactured by Panac Kogyo Co.. Ltd.) 

(Support Example 2) 

[01071 A 188-^m thick PET film containing 3.5% by weight of silica having an average particle size of 1.2 jim and 
45 having a center line average height of 0.18 pni 

(Support Example 3) 

[01 081 A 1 88-nm thick PET film containing 1 .0% by weight of alumina having an average particle size of 3.5 jim and 
so having a center line average height of 0.28 pm 

(Support Examples 4 and 5) 

[01091 188-jim thick sand-blasted PET films each having two-dimensional surface roughness shown in Table 2 
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TABLE 2 



10 



15 



20 



25 



30 



35 



40 



45 



SO 
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Parameter 


ouppur L CXampie *t 

Tracer Method. Two- 
Dimensional Oim) 


Support ExampI 5 
Tracer M thod.Two- 
Dimensional bim) 


Ra 


0.21 


0.31 


Ry 


1.85 


2.9 


Rz 


1.54 


2.3 


Sm 


19 


19 


S 


13 


13 


Rt 


1.9 


2.9 


Rp 


1,4 


1.5 


Rv 


3.1 


3.5 



fZVheJrdfreToTS^^ '^""^"^ "^^^ ^ « tracertype su*c« roughness 

EXAMPLES 7 tn1R 

(Preparation of Positive Lithographic Printing Plate Precuisois 7 to 16) 

•"^^^l., ^® above-nfientioned irreguiar surface supports 1 to 5 were used as supports. Each support was immersed 

2! ^ • . ® '"^'^^^^ "9"* ^ 60 """"tes using a 400-W high-pressure mercury 

iZe^rr'r"f '^r' ^^"3^° ^° ^P^rt vessel. l^^^ZJig nZZ 

S^^Jp^?"' ^° ""T' " P"'^"'"^ °" ^ ^"'^^'^ °' «^'<=h no monomer was gra J. th^S 

was grafted Then, the PET film was immersed in an infrared absorption dye solution (the fbllowina comoosiUonifer M 

th^^?Oe^ f''^'"';' '"""^ ' 'Hhographi printing plate prernSsTtoTe^ltl^ 

the IR dye in graft layers and sensitive to infrared lasere were ot)tained. « lowniaining 

(Photochemical Graft Polymerization Solution A) 

10112] 1-Methoxy.2-propanolstyrene.4-sulfonate:100gJ-methoxy-2.propanol:100g.andte^ 
(Photochemical Graft Polymerization Solution B) 

(Infrared absorption dye solution) 

SiSeth^^Zl^r"" ''''' ^-^•^o'^y-^-Propano.: 9 g. and 

101151 Lithographic printing plate precursors 7 to 16 thus obtained were exposed using an IR laser fbeam diam»i«r- 

nnntr T"^ "^"^T. '"^ development precessing. In this case, it was observed whetherl^aSnrei^f 

s;rf ^::orn T^r °' ^""^^ - - •sTu^' 

fhlZnoriSSi^araS^^^^^^ 
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f=XAMPLES 17 AND 18 

(Preparation of Positive Lithographic Printing Plate Precursors 17 and 18) 

5 [0117] The above-meniioned irregular surface supports 1 and 2 were used as supports. Photochemical graft 
polymerization was employed for the graft reaction to surfaces of the films, and the photoreaclion was conducted in th 
same manner as with Examples 7 to 17. thereby obtaining a PET film on an in-egular surface of which a monomer 
changeable from hydrophobic to hydrophilic in polarity was grafted. As photochemical graft polymerization solution C. 
a solution having the following composition was used. 

10 

(Photochemical Graft Polymerization Solution C) 

[01 18] Na a(styrene-4-sulfonyl)acetate: 10 g. water: 100 g, and riboflavin (manufactured by Wako Pure Chemical 
Industries Ltd.): 0.01 g. ^ ^ . ^ • 

IS [0119] Lithographic printing plate precursors 17 and 18 thus obtained were printed with a thermal head using a 
word processor (SHOIN. manufactured by Sharp Corp.). and evaluated using the printing machine used In printing of 
litiiographic printing plate precursors 7 to 16. Results thereof are shown in Table 3. 



Example 


Printing Plate Precursor 


Polymerization Solution 


Support 


Results of Printing 


7 


7 


A 


1 


No Scumming 


8 


8 


A 


2 




9 


9 


A 


3 




10 


10 


A 


4 




11 


11 


A 


5 




12 


12 


B 


1 




13 


13 


B 


2 




14 


14 


B 


3 




15 


15 


B 


4 




16 


16 


B 


5 




17 


17 


C 


1 




18 


18 


C 


2 





[0120] All of lithographic printing plate precursors 7 to 18 each provided 20,000 sheets of good printed matter, and 
showed no blurring on image areas and no scumming on non-image areas. Further, all of lithographic printing plate pre- 
cursors 7 to 18 each had good sensitivity. 



45 EXAI^PLE 19 



Preparation of Lithographic Printing Plate Precursor 
(Preparation of Photosensitive Layer) 

[0121] Using a 188-nm thick biaxially stretched polyethylene terephthalate film (A4100, manufactured by Toyobo 
Co.. Ltd.) as a surface layer of a support (the surface also serves as the support) and using a lithographic magnetron 
spattering apparatus (CFS-10-EP70, manufactured by Shibaura Eletec Corporation) for glow treatment, argon glow 
treatment was carried out under the following conditions: 
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25 
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(Conditions of Argon Glow Treatment) 
[0122] 

Initial vacuum pressure: 1.2X10*^ Pa 
Argon pressure: 0.9 Pa 
RFglow: 1.5 kw 
Treating time: 60 seconds 

L^^f ? M J^^"' g'ow-treated film was immersed in a 10 wt% solution of 2-ethoxyethyl acrylate (A-EE manufactured 

oSJ^nn I no ^ T'"'"' « ^ remove polyme.1 not grafted. tS^X 

obtaining a polymer layer on a surface of which 2-ethoxyethyl acrylate was grafted 

SvimJI^i?' P^'y^^^^j^y^^^^s immersed In a 10 wt% solution of 2.6.bistrichloromethyl-4.(p-(N.N-di(ethoxy- 
(Evaluation of Printing) 

So ni^U'lT^ ^" InGaN semiconductor laser having an oscillation wavelength of 400 nm. the resulting fithographlc 
c^ZTZZ IZ '° '""""'"S ^P^"-* """^^ ""^'"tons that a beam diameti of ^ Is 

oZ^ Ifc K H "^/""^ 's obtained. Then, the resSng 

SreSLTo ra'lJ» tT"'"' ""'r ' '"^ "^-9 ^ KOR-D printing machine manufectured b? 

EXAl\4PLgs?nTr>9^ 

i?a"JSn«rtri!Sr"?'"?^'"'T'"'" """""^ P"'^ P'^'"^"' ^^"^ P^^P^^^^*' ^''Posed and developed, and the print- 

7v^^ ZsTTt!" ^^"^^"'^""^^^ ^'^"'Pte 1 the exception that monome"; ^ in ?aSe 
4 were used. Results of evaluation are shown in Table 4. 



TABLE 4 



35 



40 



45 



SO 
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Example 


Monomer 


Printing Property (scum- 
ming resistance in 9,000 
sheets) 


20 


M-8 


No scumming 


21 


M-13 


m 


22 


M.14 


m 


23 


M-15 


m 


(Note) M-8: t-butyl methacrylate 



Q t^sf^ee^To^Z^T l ' " ^specUve examples according to the Imrention provided 

roiMi ?h! T ^""^ "° scummng on non-image areas, thus achieving satisfactory results 

. °9'^P'^"= P""""9 P'a'e precursors of the invention can form images at high sensithTL^too or 
heat developed by hght-heat conversion, can directly make plates from digital data by reccSiSSala2.s^mMrS 
-nfrared hght or various thermal heads of simple compact heat-sensitive printers or faSTh^o^^SS 
r^uu« no speaal processing such as wet development processing or rubbing ^nerZ^Ti^jr^r^^^^ 

lithographic printing plate precursors of the invention have extremely high utility. s«nce. Accoraingiy. the 

Claims 

1. A lithographic printing plate precursor comprising a polymer compound having a functi nal g«H,p chang abl in 
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hydrophilicity by heat, acid or radiation and an under layer with which the polym r compound is combined, wherein 
the polymer compound Is directly combined with a surfece of th under layer by chemical bonding. 

2. The lithographic printing plate precursor according to claim 1 . wherein the polymer compound is combined with the 
under layer by covalent bonding. 

3. A lithographic printing plate precursor comprising a polymer compound having a functional group changeable in 
hydrophilicity by heat, acid or radiation and an under layer with which the polymer compound is combined, wherein 
the polymer compound is a straight-chain polymer compound directly combined at an end of a polymer chain 
thereof with a surface of the under layer by chemical bonding, or the polymer compound comprises (i) a polymer 
backbone chemically combined with a surface of the under layer and (ii) a straight-chain polymer compound com- 
bined at an end of a polymer chain thereof with the polymer backbone and having a functional group changeable 
in hydrophilicity. 

4. A lithographic printing plate precursor comprising a support having provided thereon a photosensitive layer contain- 
ing at least a photo acid generator and a polymer compound having a functional group changeable in hydrophilicity 
by acid, the polymer compound being directly chemically combined with a surface of the support. 

5. The lithographic printing plate precursor according to claim 4, wherein the polymer compound is combined with the 
support by covalent bonding. 

6. The lithographic printing plate precursor according to claim 4, wherein the polymer compound is a straight-chain 
polymer compound directly chemically combined at an end of a polymer chain thereof with the surface of the sup- 
port, or the polymer compound comprises (i) a polymer backbone chemically combined with the surface of the sup- 
port and (Ii) a straight-chain polymer compound combined at an end of a polymer chain thereof with the polymer 
backbone and having a functional group changeable in hydrophilicity. 

7. The lithographic printing plate precursor according to claim 4, wherein the polymer compound is a polymer com- 
pound comprising a side chain having a functional group changeable from hydrophobic to hydrophilic by acid. 



31 



